
 
 

 

February 15, 2019 

 

Arizona Department of Environmental Quality 

Attention Mindi Cross, SWP Inspections & Compliance Enforcement Unit 

1110 W. Washington Street 

Phoenix, Arizona 85007 

MC: 5415B-2 

 

Re: Compliance Documentation for Solid Solutions’ Desert Ridge Farms Biosolids 

Land Application Activities 

 

Dear Ms. Cross: 

 

Solid Solutions, a Denali Water Solutions company, received the Notice of Violation 

letter from the Arizona Department of Environmental Quality (ADEQ) – Case ID#: 

180183 dated February 6, 2019 (Letter).  The Letter alleges that a violation of an 

environmental requirement has occurred at Solid Solutions’ Desert Ridge Farms site.  

Solid Solutions’ believes no violations occurred.  This letter and the information attached 

will serve as Solid Solutions’ assertion that no violations occurred. 

 

ADEQ’s Letter alleges four (4) Arizona Administrative Codes under Rule 18-9 may have 

been violated by Solid Solutions.  The following are the violations alleged by ADEQ in 

the Letter and Solid Solutions’ justification that the violations did not occur: 

 

1. A.A.C R18-9-1007(A)(7) – Application of bulk biosolids at an application rate 

greater than the agronomic rate of the vegetation or crop grown on the site. 

 

Solid Solutions’ original Biosolids Annual Reports for 2014 to 2017 listed the crops the 

farmer planned on growing on each field.  A.A.C R18-9-1001 defines the Agronomic 

Rate as the biosolids application rate that meets the amount of nitrogen needed by a 

planned or actual crop. In our original Biosolids Annual Reports for 2014 to 2017, we 

listed the crops the Desert Ridge Farms planned on growing, and used a calculation 

described in the EPA’s Process Design Manual – Land Application of Sewage Sludge 

and Domestic Septage (EPA Manual) to determine the amount of nitrogen in the 

biosolids applied.  The EPA’s nitrogen calculation does not consider the climatic and site 

conditions of Desert Ridge Farms.  When we revised the Biosolids Annual Reports for 

2014 to 2017 with the actual crops grown, we used a nitrogen concentration calculation 

provided to us by a local professional agronomist that takes the site conditions at Desert 

Ridge Farms into consideration.  The calculated nitrogen concentrations applied to Desert 

Ridge Farms’ fields in our revised 2014 to 2017 Biosolids Annual Reports do not exceed 

the agronomic rate of the actual crops grown. 
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2. A.A.C R18-9-1014(E)(2)(a) – Failure to Report to ADEQ by February 19, the 

amount of biosolids applied at a site used for the application for non-exceptional 

quality bulk biosolids in the previous calendar year. 

 

ADEQ alleges that Solid Solutions did not report the amount of biosolids applied in 2015 

from the generators LACSD – Carson WWTP and Los Alisos WWTP by February 19, 

2016.  Both of these generators were included in Solid Solutions’ 2015 Annual Report 

sent to ADEQ via FedEx.  We attached a cover page to our 2015 Biosolids Annual 

Report sent to ADEQ that lists the generators included in our report to be sure that ADEQ 

receives all the reports we submitted.  Attached is a copy of that cover page submitted 

with our 2015 Biosolids Annual Report.  The Biosolids Annual Report cover page 

includes LACSD – Carson WWTP (Los Angeles County Sanitation District) and Los 

Olisos WWTP as generators whose biosolids were applied by Solid Solutions in 2015.   

 

3. A.A.C R18-9-1003(C) – Failure to obtain, submit to ADEQ, or maintain the 

necessary information needed to comply with the applicable biosolids rules. 

 

Solid Solutions has maintained the information required by the applicable biosolids rule, 

including the following items listed in the Letter:   

1. ADEQ alleges Solid Solutions was land applying biosolids for crops with 

different agronomic rates than the actual crops grown.  Solid Solutions applied 

Desert Ridge Farms at the agronomic rate of the planned crops at Desert 

Ridge Farms.  A.A.C R 18-9-1001 defines the agronomic rate as the biosolids 

application rate that meets the amount of nitrogen needed by a planned or 

actual crop.  We kept track of the crops that Desert Ridge Farms planned to 

grow after our application of biosolids. 

2. ADEQ states no supporting documentation was provided to ADEQ to justify 

the changes in the nitrogen contraction applied to Desert Ridge Farms.  The 

justification of these changes of nitrogen amounts applied to Desert Ridge 

Farms are explained below. 

3. ADEQ alleges that Solid Solutions did not include all generators in our 2015 

Biosolids Annual Report when submitted by February 19, 2016.  Solid 

Solutions maintained the necessary information for all generators applied at 

Desert Ridge Farms in 2015.  As described above, the 2015 Biosolids Annual 

Report did include all generators land applied.  The cover page (copy 

attached) lists all our generators whose biosolids we land applied in 2015 and 

was attached to the 2015 Biosolids Annual Report.   

 

4. A.A.C R 18-9-1014(G) – Failure to include a certification statement, signed by a 

responsible official, with a required biosolids self-monitoring report. 

 

ADEQ alleges that Solid Solutions 2017 Biosolids Annual Report for 2017 was not 

signed.  ADEQ’s Biosolids Annual Report Forms include a certification statement and an 

area where for a responsible official to sign. Solid Solutions sent the 2017 Biosolids 

Annual Report, which includes a certification statement and signature by Chris Marks, 

via FedEx to ADEQ on February 16, 2019.  According to the FedEx invoice attached, the 

package was delivered on February 20, 2018 and signed by P. Serban (February 19, 2018 

was a holiday and ADEQ’s offices were not open).  On or around July 9, 2018, Andy 
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Koester from ADEQ contacted Chris Marks with Solid Solutions stating that ADEQ 

could not locate Solid Solutions’ 2017 Biosolids Annual Report and asked for an emailed 

copy.  Mr. Marks emailed Mr. Koester an electronic copy on July 9, 2018 which did not 

include a signature.  The lack of a signature on the 2017 Annual Biosolids Report is 

apparently due to ADEQ misplacing the signed mailed copy and having only an 

electronic copy to reference. 

 

Documenting Compliance  

 

ADEQ’s Letter includes a section that asks Solid Solutions to document compliance of 

five areas.  The following is Solid Solutions responses to the Letter’s Section II. 

Documenting Compliance: 

 

1. Justify the revisions to Solid Solutions Biosolids Annual Report, including 

calculations used by Solid Solutions to make their determination that biosolids 

were not applied at an agronomic rate greater than the agronomic rate of the crop 

grown 

 

When determining the amount of total Plant Available Nitrogen (PAN) in the biosolids 

applied to Desert Ridge Farms, Solid Solutions previously used a calculation found in the 

EPA’s Process Design Manual – Land Application of Sewage Sludge and Domestic 

Septage (EPA Manual).  This calculation used assumptions to determine the amount of 

nitrogen that becomes available from organic nitrogen and ammonia after being land 

applied.  Solid Solutions land applied biosolids to Desert Ridge Farms at no more than 

the amount of PAN needed to meet the nitrogen need of the crop.  The amount of PAN 

applied was reported under the ADEQ’s Biosolids Annual Report Chart header titled 

Nitrogen Concentration (Organic Nitrogen plus Ammonium) on the original Biosolids 

Annual Reports for 2014 to 2017. 

 

When we completed our revised Biosolids Annual Reports for 2014 to 2017, we used a 

different PAN calculation after observing the biosolids land applier AgTech, the farm 

adjacent to Desert Ridge Farms, land applying biosolids at rates 2-3 times higher than our 

applications for similar crops.  This observation led us to examine their 2016 and 2017 

ADEQ Biosolids Annual Reports where we found that they were applying biosolids from 

OCSD-2 (Orange County Sanitation District Plant 2) at rates as high as 233 dry metric 

tons per hectare on a wheat crop with an agronomic rate of 280 kg/ha (field ID 2311026 

in 2017).  We reviewed the the lab analyses of OCSD-2’s on Orange County Sanitation 

District’s (OCSD) website and found that OCSD’s biosolids lab analysis is very similar 

to the biosolids we applied at Desert Ridge Farms.  If we land applied OCSD’s biosolids 

using the PAN calculation from EPA’s Manual we would have only been allowed to 

apply OCSD’s biosolids at a rate no higher than 9.3 dry metric tons per acre to provide 

280 kg/ha of nitrogen.  After discovering this large discrepancy between our biosolids 

application rate and the farm next door, we reached out to a local professional agronomist 

to determine a PAN rate specific to Desert Ridge Farms. 

 

The EPA’s PAN calculation is a general calculation and didn’t factor in Desert Ridge 

Farm’s soil types and Yuma’s extreme climatic conditions.  The EPA does recommend 

using a local professional agronomist to determine biosolids application rates.  The 

agronomist we consulted provided us a PAN calculation that appears similar to the one 
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used by Desert Ridge Farms’ neighbor, although the agronomist’s rates are still not as 

high as AgTech’s.  The site specific PAN calculation provided by the agronomist is the 

calculation we used to determine the PAN applied at Desert Ridge Farms in our revised 

Biosolids Annual Reports for 2014-2017.  

 

The site specific PAN calculation recommended by the local professional agronomist we 

consulted used in our revised Biosolids Annual Report assumes: 

 10% of ammonia will become plant available nitrogen 

 7% of organic nitrogen will become plant available nitrogen in the first year of the 

application 

 3% of the remaining organic nitrogen will become plant available nitrogen in the 

second year of the application as residual nitrogen 

 

Please see the attached letter from the local professional agronomist, Curtis Pate of 

Agtegrity, Inc., for his recommended assumptions to calculate PAN at Desert Ridge 

Farms. 

 

2. Justify the changes made to each revision of the number reported for the Loading 

Rates for the Biosolids Annual Reports for 2014 to 2018. 

 

Solid Solutions did not make any revisions to the Loading Rates (dry tons/acre) in the 

revised Biosolids Annual Report for 2014 to 2017.  The only changes made on the 

Biosolids Annual Reports for 2014 to 2017 were crops and Nitrogen Concentration 

applied. 

 

3. Provide any sampling or any other procedures used by to determine the nitrogen 

calculation of the Desert Ridge Farms fields to determine the appropriate loading 

rates for biosolids land applications that occurred between 2013 and 2018. 

 

Solid Solutions calculates the amount of residual nitrogen remaining in Desert Ridge 

Farms’ fields using calculated organic nitrogen mineralization rates. In the past, Solid 

Solutions’ used the mineralization recommended in the EPA Manual, which assumes 

10% of the remaining organic nitrogen mineralizes as available nitrogen the year after a 

biosolids application, and 5% of the remaining organic nitrogen mineralizes as available 

nitrogen the third year after application.  After consulting with a local professional 

agronomist, we assume 3% of the remaining organic nitrogen mineralizes as available 

nitrogen the year after application as per his recommendation. 

 

4. Where revisions were made to Nitrogen Concentrations for Solid Solutions 

Biosolids Annual Reports for 2014 to 2017, provide laboratory analysis justifying 

these revisions. 

 

ADEQ’s Biosolids Annual Report form requires biosolids land applicators to report the 

“Nitrogen Concentration Organic + ammonium (kg/ha)” applied to each field by 

generator.  Solid Solutions has always reported the calculated PAN as the Nitrogen 

Concentration in the ADEQ Biosolids Annual Report.  PAN is determined using a 

calculation that assumes a portion of organic nitrogen mineralizes and a portion of 

ammonia volatilized.  The reporting of the PAN applied under the Nitrogen 

Concentration section of ADEQ’s Report Chart was done by Solid Solutions only after 
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discussions with ADEQ staff in the past including Diane Reed, Bodo Dienst and Rob 

Phalen.   This resulted in the revisions in the Nitrogen Concentration from the original 

Annual Reports to the revised Annual Reports. 

 

Attached are copies of several lab analyses used to determine the Nitrogen Concentration 

on the revised Biosolids Annual Reports.  There are over 200 lab results used between 

2014 and 2017 to complete the Biosolids Annual Reports.  Additional lab analyses can be 

provided as requested. 

 

Lastly, as noted in the Letter, Solid Solutions will provide a description of the activities 

and measures that will be taken by Solid Solutions to ensure compliance with 

management practices in A.A.C R18-9-1007 and R18-9-1008 specifically documenting 

actions to ensure that biosolids are not applied at an application rate greater than the 

agronomic rate of the actual vegetation or crop grown by February 23, 2019. 

 

If you have any further questions regarding Solid Solutions land application operations, 

please contact me at chrisamarks@comcast.net or (760) 801-3175. 

 

Sincerely, 

 

 

 

Chris Marks 

Attachments 
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ATTACHMENTS 

 

 

 

 

1. Professional Agronomist PAN Recommendation Letter 

 

2. Solid Solutions 2015 Biosolids Annual Report Cover Page 

 

3. FedEx Delivery Invoice – February 20, 2018 

 

4. Biosolids Lab Analyses Examples – City of Riverside  
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Solid Solutions, a Denali Water Solutions company 
  

 
Arizona Department of Environmental Quality 

2015 Annual Report 
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February 17, 2016 

 

State Biosolids Coordinator 

Arizona Department of Environmental Quality 

1110 W. Washington Street 

Phoenix, Arizona 85007 

 

Enclosed is Solid Solutions, a Denali Water Solutions company, 2015 Annual Report for 

our biosolids management program in Arizona.  We compiled the requested information. 

 

Enclosed in this report are the annual reports for all the biosolids Solid Solutions 

managed in Arizona.  This includes reports for: 

 

City of Colton 

City of Corona 

Coachella Sanitation District 

Encina Wastewater Authority 

City of Fallbrook 

Los Olisos WWTP 

City of Los Angeles – Hyperion WTP 

City of Los Angeles – Terminal Island WTP 

Los Angeles County Sanitation District 

City of Mesa – Greenfield Water Reclamation Facility 

City of Mesa – Northwest Mesa Water Reclamation Facility 

City of Oceanside - La Salina WWTP 

City of Oceanside - San Luis Rey WWTP 

City of Riverside WWTP 

City of San Diego – MBC 

 

If you have any questions or have if you need any additional information from us, please 

contact me at (760) 801-3175. 

 

Sincerely, 

 

 

Chris Marks 

Regional Environmental Manager 
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Tracking 10:771485407203 continued 

Declared Value 
Delivered 
Svc Area 
Signed by 
Fed Ex Use 

USD 200.00 
Feb 15, 2018 09:00 
A1 
M.AILROOM 
000000000/1574/_ 

Invoice Number 
6-097-13782 

Transportation Charge 
Fuel Surcharge 
Adult Signature 
Declared Value Charge 
Total Charge 

• Fuel Surcharge - Fed Ex has applied a fuel surcharge of6.25% to this shipment. 
• Distance Based Pricing, Zone 5 
• Package sent from: 94901 zip code 

Automation 
Tracking ID 
Service Type 
Package Type 
Zone 
Packages 
Rated Weight 
Delivered 
Svc Area 
Signed by 
Fed Ex Use 

I NET 
771507184911 
Fed Ex Standard Overnight 
Fed Ex Envelope 
05 
1 
N/A 
Feb 20, 2018 09:27 
A1 
P.SERBAN 
000000000/233/_ 

• Fuel Surcharge- Fed Ex has applied a fuel surcharge of 
• Distance Ba sed Pricing, Zone 4 
• Package sent from: 30067 zip code 

Automation 
Tracking ID 
Service Type 
Package Type 
Zone 

AWB 
811668184041 
Fed Ex Standard Overnight 
Fed Ex Envelope 
04 

Packages 1 
Rated Weight N/A 
Delivered Feb 19, 2018 10:51 
Svc Area AA 
Signed by K.DEAL 
FedEx Use 004777929/222/_ 

~hipO~t~i FE!b 19;2o 
R~vor; S ~jpp~r -: 

Sender 
Denali Water Solutions 
Denali Water Solutions 
3308 Bernice Avenue 
RUSSELLVILLE AR 72801 US 

Transportation Charge 
Fuel Surcharge 
Total Charge 

·· ~6R~·FERENC:E? IN#oRM!\Ti'aN·, 

Sender 
STEVE HANE 
DENALI WATER SOLUTIONS 
3308 BERNICE AVE 
RUSSELLVILLE AR 72802-8465 US 

Transportation Charge 
Fuel Surcharge 
Total Charge 

Cus .. EPERENC~ INFORMATION . 
'ef.ti 

• Fuel Surcharge- Fed Ex has applied a fu el surcha rge of 5.50% to this shipment. 
• Distance Based Pric ing, Zone 5 
• Package sent from: 78577 zip code 

Automation 
Tracking 10 
Service Type 
Package Type 
Zone 
Packages 
Rated Weight 
Delivered 
Svc Area 
Signed by 
Fed Ex Use 

AWB 
810710793098 
Fed Ex Standard Overnight 
Fed Ex Envelope 
05 
1 
N/A 
Feb 20, 2018 09:14 
AA 
K.DEAL 
005089540/233/_ 

Sender 
BERNARD MATOTE 
DENALI WATER SOLUTIONS 
3308 BERNICE AVE 
RUSSELLVILLE AR 72802-8465 US 

Transportation Charge 
Fuel Surcharge 
Total Charge 

Account Number Page 

4173-7884-7 

Recipient 
AZDES Individual Permits Unit 
Arizona Deratement of En vir Qu 
1110 W Washington St 
PHOENIX AZ 85007 US 

Recipient 
AN GSA BEG MAN 
DEMAIWATON 

USD 

3308 BERNAVE AVE 
RUSSELLVILLE AR 72802 US 

Recipient 
MIGUEEL NAVR 
DENALI WATER SOLUTIONS 
3308 DEVNCE AVE 
RUSSELLVILLE AR 72802 US 

USD 

5 of 7 

62.61 
3.91 
5.75 

36.10 
2.26 

$38.36 

33.80 

36.10 
1.99 

$38.09 

1052-0 1-00-002669 5-0002-00701 79 
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Account Number: 

PARAMETER METHOD

Colton

REPORT OF ANALYSIS 

, CA 92324

Project :Denali Water RIV
Cindy Duenes
2001 Key Street

Send To:

Lab Number :
Date Sampled:
Date Received:

12/14/2017Date Reported:

1 of 2Page:

Report Number: 17-304-9203

11035

10/31/2017 00:00
10/27/2017 09:00:00

Sample Id :

 56912

RIV

RESULT
(%)

RESULT
(mg/kg)

QUANTITATION LIMIT
(mg/kg*) ANALYST

ANALYSIS
DATE/TIME

Total Solids * SM-2540G19.82 198200 100.0 JM 10/31/2017 15:00

Moisture * SM-2540G80.17 100.0 JM 10/31/2017 15:00

Total Kjeldahl Nitrogen SM-4500-NH3C-TKN6.15 61500 50.0 JM 11/01/2017 09:00

Total Phosphorus 6010C2.80 28000 100 MOS 11/06/2017 16:40

Total Potassium 6010C0.15 1470 100 MOS 11/06/2017 16:40

Total Sulfur 6010C1.28 12800 100 MOS 11/06/2017 16:40

Total Calcium 6010C3.71 37100 100 MOS 11/06/2017 16:40

Total Magnesium 6010C0.42 4180 100 MOS 11/06/2017 16:40

Total Sodium 6010C0.09 874 100 MOS 11/06/2017 16:40

Total Iron 6010C18800 100 MOS 11/06/2017 16:40

Total Aluminum 6010C4520 100 MOS 11/06/2017 16:40

Total Manganese 6010C195 5.00 MOS 11/06/2017 16:40

Total Copper 6010C807 5.00 MOS 11/06/2017 16:40

Total Zinc 6010C837 5.00 MOS 11/06/2017 16:40

Ammonia Nitrogen SM-4500-NH3C1.29 12900 50.0 R D 11/01/2017 09:00

Organic N CALCULATION4.86 48600 50.0 11/01/2017 09:00

Nitrate+Nitrite-N 4500NO3F-2011<2.24 2.24 SJB 11/02/2017 12:45

Our reports and letters are for the exclusive and confidential use of our clients, and may not be reproduced in whole or part, nor may any reference be made

to the work, the results, or the company in any advertising, news release, or other public announcements without obtaining our prior written authorization.

All values are on a dry weight basis except as noted by asterisk.  Detection limit on all N series is on a wet basis.

Pauric McGroary

Agronomist
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Account Number: 

PARAMETER METHOD

Colton

REPORT OF ANALYSIS 

, CA 92324

Project :Denali Water RIV
Cindy Duenes
2001 Key Street

Send To:

Lab Number :
Date Sampled:
Date Received:

12/14/2017Date Reported:

2 of 2Page:

Report Number: 17-304-9203

11035

10/31/2017 00:00
10/27/2017 09:00:00

Sample Id :

 56912

RIV

RESULT
(%)

RESULT
(mg/kg)

QUANTITATION LIMIT
(mg/kg*) ANALYST

ANALYSIS
DATE/TIME

Total Cadmium 6010C<2.00 2.00 MOS 11/06/2017 16:40

Total Chromium 6010C31.9 5.00 MOS 11/06/2017 16:40

Total Nickel 6010C17.6 5.00 MOS 11/06/2017 16:40

Total Lead 6010C17.9 5.00 MOS 11/06/2017 16:40

Total Arsenic 6010C7.36 3.00 MOS 11/06/2017 16:40

Total Mercury SW-7471B<0.400 0.400 SJB 11/06/2017 10:33

Total Selenium 6010C5.13 5.00 MOS 11/06/2017 16:40

Total Molybdenum 6010C27.2 5.00 MOS 11/07/2017 12:18

Comments:
AZ CERT#0629
SULFUR NOT FOR COMPLIANCE PURPOSES

Our reports and letters are for the exclusive and confidential use of our clients, and may not be reproduced in whole or part, nor may any reference be made

to the work, the results, or the company in any advertising, news release, or other public announcements without obtaining our prior written authorization.

All values are on a dry weight basis except as noted by asterisk.  Detection limit on all N series is on a wet basis.

Pauric McGroary

Agronomist
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